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(54) Bg^ro«#] atttttw*tt»c«nfcf(iaaiMRo«i^ 



(57) [gift] 

lftf&] C : 0.18%OT. Si : 0.30%5fci#, Mn : 2.00 
%WT. Cu : 0.10—0.80%. Ni : 0.01—0.50%. P :0.0 
20-0.120%. sol .Al : 0.10% JiTF, N : 0.0080— 0.02 
50%^W1"-5A\ jgtcWxa: 0.0002-0.01^, Zr: o. 
01—0.10%. %±MytM: 0.002 — 0.10%, Cr: 0.01— 
0.60%. Mo: 0.01—0.40%. B : 0.0003— 0.0050%®^ 

**7 l/fcS. 1 0 ■C/sW±©»«Jfiffi-C»iP bX 3 5 0 

-6 o <yc©sg-cnKS,, 



[ttttM*©ttH] 

C : 0.18%WT, Si : 0.30%*ii, Mi : 2.00% 
feTF, Cu: 0.10-0.80%. Ni : 0.01-0.50%, P : 
0.020 — 0. 120 %, sol .AT : 0.10%fcTF. N : 0.00 

8O-0.025O%£^k ^SB^FeR^oJiB^*fi^*>6^ 
6if5tt£MK3iU C©«fflIffigSr8 0 0-CfeU:t?» 
7Ltc'&, io °c/sJil±©ft*PilK-c»sp L- T 3 5 0 - 

ftttfcflEftft£l*aMi©lt&#&. 10 

C : 0.18%tiT. Si : 0.30%7fc$8. Mi : 2.00% 
WT, Cu: 0.10—0.80%. Ni : 0.01—0.50%, P : 
0.020 -0.120%, sol.AI : 0.10%WT, N : 0.00 
80— 0.0250%£^ ; B't" 64£tt. jgfCCa: 0.0002— 0.01 
%, Zr: 0.01—0.10%. #±ffl7C*: 0.002 — 0.10 
©9$©lBGU:«<>d». JWWFeac^HPWI* 

*6&*iUt*iiniEEBu c©!»iaffig*8oo , c« 
±r»7 l fc». i o 'c/s«±©ft»jis-ci$£P l r 3 

50-6 0 0*C©aarg&SCi£#8fc J»I 20 
t4i»AttCC«nfcfS!lSSIS©«jg*ffi. 

Cr: 0.01— 0.60%, Ma: 0.01— 0.40%. B : 0.0003 

-0.0050%© 1 «M±*MKd*OteaWt*«lfflES« 

tti-r5ci*«F»4-ra. iR*aixtt2tcEft©fti 

[0001] 

iam±.<D#mam) coma, mmxicmzt 

mc j: 0 * 0 < m%fl[{ 1 1/ r «#aa* #ifij±-j- sift 
fc . tt*i«jiB«-c*nfci«ttt **»-r s t c 5 © . 
a»»^s«SM«9©i«jsaiJ**flB i 0 r tfjs&flnitt 4 

i«ttt«:ffti4j|HaiS©lljfi*ffi{cH-rs. 
[0002] 

[fi£*8ffi£-e©p!gl] asMMEiiKiOtii® 
C > 4 C ft h ©JBifc-CtilfiWt ©«£*» 6 ^ u xmx 

XHimmtclfo, ^^tfftfdnittfcSffiSl* 

[ o o o 3 J *cr. JDIW©®»r«9Stt3iJJtl8Wfi 
<TJ^5clniItt*S*l/. JjDIfi©^a«:j;-,-CK?3( 

mt?z>tffltfm&3ti> c©i^ftSH«tcwrs^< 

©»***& 3ft S<fc 5 tcfcofc. W*.tf. 8HBB6 2- so 
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1 8 8 0 2 1 jK#K{i^«SSA(K»SMfi© 
Siiffiiur, rgttH«©/ci«)0.30~i.oo% (fe[f$, 

*H*$«i5©siss»*{8-r jta>© n ^r^atc^w 

3£ft?WlR©fl*f»BIEgLfca-CSi»-r5*ffij #H 
7n3ftTC>S. 

[0004] t,*»o&aifc. c ©#&•«*. mt$ic& 

*©Si££W§tttt>S©?&BM&©ffSft't' fC SijN 
, 3&J«fW(/-CH*N«*ijfel>0. C©fc«>»6ftfcllM£ 

jteW3©2B»»K j: s^s±#{c^L-rw^(c»*>-r t 

HS* 7 ON/mm , Sg©?l553l$©±^l/*^3^<,>. 0 
#>fc, ^W^JC^fiOSi^SSttJU-C^S/cfetcajtR^ffl 

©ttttjwwtu gtt*©*-f-juffltt^{ctiaffi-r 

[0005] S/c, fcH¥4-748 24#&«Ktt. 

r n u ^^b^«ue©M«iMunGFja l fc 

f£-C3 5 0'CWT$rm&LT^5££C£#>P>&S 

-f h*i#4T*ti£iii«4i/T«tfwtttt* 

Hff-r^< «HBEB8E«B3 5 0 •C&TtcS-efcteLT* 
W0*tf5©r. N©#&6rcsrfc«««tiK:HJ8 
u c©fc»»t)n4«iag«fi««sas«F^b*ec 

UTj^WKTL**l>4l»5MH#*ofc. K(C. W 

ofcaiir h s tc^mmnmimm 6 ft ?\ ik l» t » 
5tffitflnii4ftwsaw*^©affl«ffliir* ofc. 

[0006]-*, iOTffi©MMg9?K. JjRWdllM 

©5S{bK^r>r*ft©««<b*fiaw-*fca>«:asawj • 
*«<b3fts«GKc*s#. cnccjjn^-cjissatePM 
^j©ffiffl«c>pt®-r-<< i«ii«a*i6ofct©©ffiflBa*j 

ru&ttiHj icnasn^i^cciHW^itr^fi© 
cu. P, Cr4¥©S3R*iISJ)nL-C««ttKftfiBI4«)dES 

» *»«©**i-fl«JcgnfcWAtt 
iot, BAtt©«W"Cttffl3h*»t*Kttffl 

[0007] u*>l. -;i/*raf©a»*jsai»j»f n 

H4i©Zn©^(Cjt3H b/cT-a - * - Jb9©jgfi^«s 
*»LT«»3lia[©ftT*«<*«lt#©flMltt!Wii5c 



(3) 

3 

fc. Etc. y»*il««:Bl(jfi3Xh*qs«,>i(,>5^f"J 
[000 8] C©J:5ftCi*6. *$HU*iBfl«j4Lfc 

©b. Jjqib$k oftffitf tetcft ft £ 4 $ 
J:or3iaRH3 4«»aMtaW*«K:±»L. 

[0 009] 10 

•SC4#T*fc. 

a) W^KB#©SB#^W^UrN^^fiCC^W3-li 

«o«ff wb«6^MKi5i±-r a c 4 . a la. "jki* 

£B#©Si£Wa" 4 "^*£4ra(Cj:£M&D3ffi* 

steaa cats] " <t(cwrsa83BB*6wofc^7 

-ca*. C©iHS«^©<fc5{CjUtl//c. BP*i, 20 

8#ffll?£# 0 . 03% C - 0 . 3 5%Mn-0 . 012% N * & I > B 0 . 14 
%C-1.3%Wi-0.012%NTJ!»O«*Si£?rfi©S0i- U 
4 1 2 0 0X!{CftS|jH/r*>6J»MBBa*ffl>. 8 
8 0 'CK T{±±tf E5i Lfcfft. 4 2 0 °C£ -CflljSftiP 
L, SI*tftt>T#K9»©imK«4!^L4 2 0X:fr 
6IKtlP»taciKJ:-9t 3.2mmlf©f&S£ffl?«4 
SSOfc. -eL-C. C©i3»e»J I S5#5ISBKIW!- 

*shro. "*is© **©««" i "8%$mmzm 

Ltc& 1 7 0 °CX 2 0 min ©^ff^MStg^©^® 
4*Lfctf3B" <OtOK-3l>T5iaffi«*ffl>. 30 
£tgflna Cats] *W"4fc. Hl*>e»W6*tt«t9«:. 
si#WB4 o. 30%*?^ccfgi)S-r a c 4 (c J: i r 7 o N /m 
m 1 4BSA>K:fijt-S;<c£ft ATS#f# 6 ft 5. 
[ 0 0 1 0 ] b) *fc. ±itoJ: 5fc*W«l©si*MI 
4o.30%J;f3fc<E<Jt|Jx.£4 > &&ft&JMItt«tt&*? 

X * - JU 4 l» 5 #W©lKb$4£l£-f a fc«> {C*«©» 
ffitttt4*{b3«a«lSl3*t**. LfrL. »NiHC*l» 

arertB-C* 0 . COMt^ffl[gB«ff«ftSB«:H , r S»M4 
^Sx.TSi^WS4o.30%*?iCC$-C<g«Ta<!:. SiX 
- JbOftjaK J: 5*ffitttt©^fc4+»KIWjl:-C* a 
J: 5 (eft*. 

[ 0 0 1 1 ] c) ±a?©<fc 9(CSl£*«*«IWLfcI*N 
WKfcO-Ctt. ^HE^©ttia^iP43 5 0-600 
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fi CATS] *i»fiSSft4or«S»JEcraJB44Cftl»»« 
Sftfcftffi tt4Si&-f 6C 4#"C£SJ:5(C 

ao. **&3iiB»3twaa cats] ighfeWtt 
©MS* s njfie4*sc4. @2B. $s$iffi© "^ma 

V&Z. ft*. C©S3Stt^©«fc5(cHteLfc. BP*>. 
0 . 03% C - 0 . 03% Si - 0 . 3 5%Mn-0 . 012% N iR^'0 .14% 
C -0.05% Si -1.3% 1*1-0. 012% N^4 12 OO'CKjjflS&L/T 
#>6*&HE«*tTt,». 8 8 0 , C(crf±±tfE®L/t«. 

jnjS^P4««©agr^ix9tB^M«4Jst"c 3.2™ 

J5©*BSSI«4WSLfc. ^rLX, C OMWvh 9 5 ran 
x 9 5 mm©IE7?m®UT4W9 W LT 1 0 nm<*>©7\;4 i* 
'J77>^ 1 5%-CfTatr. 6 0° ©RfS^O^-CRSW 
ftfctf $4*& r ^ffitf 144l¥ffi L fc. H 2 rt» 6 W £ *> 
tti^K. #Ii{SS43 5 0 , CJi{±{c-ri>Ci(cJ;-,'C 
7tifctftt©rtM&fl±^ffi'e*»>. Wifcftffitftt* 

[ 0 0 1 2 ] d) Lfrfc. !RiaiEEgtCtt< ttiift£P$© 
SKfi®* J 3 5O , C4T06&t>J: i 5K:-ra< , : > Uhti 

zmm®.mmn%itz®itzisz>ct. H3B. 

$&«© "«8lH8" 4 "ms^^b (SSB^fiic 
J:&f*t>'©<£Ta) " ttcmtZmmmZmbtc?? 
7-C*S. ftfc. C©3SS«;X©J:5K:j|i6Lfc. IP 

5. O.03%C-O.O3%Si-O.35%Ml-0.O12%N^WC 
0.14%C-0.05%Si-1.3%Mn-0.012%N8i4 1 2 0 0 °C 

icmmLxfr%mmttMzm\ 8 8 o-ccc-t{±±tfK 
SLfca. jraji^iP4«^©ss-c©^K'3tgs©ffi4 

«*>6S«tttSIWi-4fi5ffil/. 2%©P)MEiii4)tel/r 
*>6 5 0 °Cx 3 H©Sfi^(SJi^l!ia4tf -3/t4>©CC 

-3«f?iKKHtm>. fatfofsra cael] tn^fc. 

*)WU : 1fi5%M±1&.T?Z<D<iCttLX. 4 2 0'C^IX , 3 
tfBf*0*©(ST^3%fe(T'C , *!3. «Q(aK4iSA&C 

t cc «fc ■c«SB*^b©«iflHj*5 pj*B-ea 5Ct 

[ 0 0 1 3 ] e) Hit. ±a5©i 5tCfifi»aJsS*8HSE-r 
S 4 ftCC ^§^^4 SUM 0 fc» N *B©B«K fcl » -a* . 
7- u ^ fiS^atcftff SHttfiffl4Jfr 4 rt*&8#3SB*© 
itAA s ^3ft'2>C4 0 BP^^ 0.14%C-0.05%Si-1.3% 
Wv-0.012%N«4 1 2 0 0 'C{CttBSlLr*»e)JS«fflES4 
ffC». 8 8 0"C-Ctt±lfEgOte«. jQat»9Lr4 2 

o 'cvmm r> tcmrnw* h 2 mm vmimmK&m 

L, cftK«<j©gi3»24ft#-r*t«(cM«: 1 7 0 

°Cx 2 Omin ©«tt^©HtB^©Mg4SSLTg!# 
§SS4iSaL/c4C-S. ?l3i^3tt»a CATS] ©Jf^c 

tc#i>«»5iaS[3wai±-r*cA*«Bi/)ifc. ftte. eft 

BC«*«*fi< LA: (0.05%*(S4L^c) DMGUmSCC 



5 

[ o o 1 4 ] f) -e©±. ±3&9m*mtmm>imt 
b-c^ficDcu. mrvp mmucmsMt, ±mo 

Uct#4#f?*I;*ft&c:£. 04«, 0.14%C-0.05% 
Si-1.3%Ml-O.35%Cu-0.15%Ni-O.045%P-O.010%N 

ffl (MAM) * 1 2 0 0-Ctdm&LTj!p6&IHEi£*fT 

i\ 8 8 o*ctcrf±±ifE@ofc^ flna^^pu-T6 0 

0*C*Sl>B4 5 0 'CTMSlR^ &:$&««£ #jIIH©$l 
S«£tcoi>TW£tt£tM£Lfc^7:7t?*£. fete. 10 
fffttttt. £fWS*>6 2.0mm/iX70nml|iSXi50 imig§Oi^ 
•Ut*8WLr rjfi7jo«&co.5%:&&7R. 35°Cx6hr(S 
J*) HS*S (70*Cx6hrTO -SiS CSK85%. 50-C 

xi2hr&m j ziiw>)i>ttmm.m *)& i/K** 
m>. H^©artBAS3*«jrr4#ffirMio 

/Co 04*>6fc. Cu, Mi, P&ffijtoLfcM&tS*aMtC 
fc*IRSatffiT3#4C£«:j:-,riliSAtt*iJ:»)-JB 

[ooi5] ±amnmmmcm^x%m 20 

2tltci><DX$>K>, rc : 0.18%J£TF. Si : 0.30% 
Mi : 2.00%OT, Cu : 0.10~0.80%, Ni : 
0.01—0.50%, P : 0.020 ~0.120 %, sol.Al : 0.10 
%WF, N : 0. 0080- 0.02 50% £^r-f&#^ £>£ 
lH*MCCCa : 0.0002-0.01%. Zr : 0.01-0.10%, 
#±!S7C^ : 0.002 -0.10%, Cr: 0.01—0.60%. 
Md: 0.01—0.40%, B : 0.0003— 0.0050% ©5 *>© 1 

friJRMEEg b , c ©&HJE&4 8 0 0 -CW±-C$?T 0 
/eft, 1 0 'C/sW±©&£P»K-eftiP OT350-60 30 

o°c©iasr#axsci(cj;f), ffift/a&j&JHitt. ft 

[ o o l 6 ] &.T. JWWUKfcHT. ^MSS)t©)?£^fi 
^tfK«H^«©Ra*ft*atre© «fc 5 JcPKELfcS 
fi**©ttffiiWc3Wrr4. 

[fpffl] A) JRfefWK-OjfcaSte 

<C> Ctt3c«Kai«©5iiaftjKiM9S7C*r*S*J. 40 
o.i8«*iBirdW3«*i«Jl!6c»2ffl#*ftA:i/r» 

ittZ<DX, C$*fi»0.l*«iUT£S»yt. fete. 
P, cu, «©»»«: «fcSH«^t^ft<S*ia©r!&-r 

L/4>^fi©c«^<Sf »& < . ts bzmsmicctstim 

C £ «. AfilSK AJgft**PM-r £ C £ tc J: TW&tt© 
[6]±K:ofe#S©-C&?gU>. CSWffi£0.02% 
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0 . 0001%*«CC $ -Ci£«T & C £ 
[0017] (Si) SittH^ftflSfflKJ^T?*^ 

&©8£K£9#8Wra*©3Wa4o.30%;*SI 
KWRTSC£*lo©««£L-a»*. fllfc. ffNM 

(cte(,»rsidws*iWDStta £ . mm &©#»* k 

fi«<srtr<fe£c£cctoxT. ^Jra^ccsix 
* - A. £ t, > 9 «fW©»{ fc!» Ly X MfR©SDttK<r 
M««J:5lc«:5. l/*»U Siawa*>o.3<«*» 
icfe S iJJEWI^jlWi C £#>6. sid*«<c^l> 
rtto.30%*S£RB3£Uc. fete, si£WattS*K 

«o.o5%WT£-rs©#&<. cnKio-is^L/fc 
[ooi8] <t*i> Mm®mtt$timitzMcx® 

L/, 2.00%£jfi*T$WS#S£«Otfev;P7 ! ->-9--r I- 
©£j«*CKiU ft&tftt£<KT2tf££«K«&ft# 
%{t?Z><DX. *©awa*2.0QKfirF££«>fc. fe 
te. ttdtta#i.2 %^5i7x7^ MB#ljOHt 

u r jjnittWSTf 4 * o jftagn . a tc<g c fflic *> t, > r 

timtznxmmax homb\,>±mm< ©r. cn 
6©«M[*»6Bi*iSfwa*i.2 %OTfcia^f a©j&«a 

[0019] (Cu) Cu{*Wfttt*lSl±3«aft:«><t)£a 
fe)S^-C*f), |ffi«:KAfill©£iS«ao-CHatt« 
[S]±3#4„ *fc. H^k*ffli;raifi©3ftR**t* 

-e©^Wfi* 5 0.10%*?i3S-C 

i?ftt ; £iife'5C£^6. Cu^WStt0.10-0.80%£^«) 

[002 0] (Ni) Nit*. CU^J)DK:f=|s^^railDItt©fi 
T%B5ih-rs^ffl©«*>. WAtt?:(6j±3ti4{'Pffl£IH 
«©5SK*lfiI±SttSfPffl*WUri>436J. ^-©#Wfi 

*5o.ai%*«-ctaniiriafPffl«: J: 4 ffimvyi&znz c t 
ifivft-r. -n. o.5(fAZMz.x-%m2V6tmm%z 
»fe5©r. Ni$WS«o.oi~o.5 %£S#/c. 
[0 02 1 ] (P) PBH^t^jiCr^x^-Y h© 

*5 0.020%*«-CBMiEfPffl(c J; Z>ffiM<D®M*n Z> C 
£*i-C|f-r. 0.120 K*jB*.T2flr3tf*£ett 

©sitt • ftitt/tt* ^ib§-a-4c£*>e. p ^wa« 

0.020-0.120 %£S*7Co 

[0 02 2 ] (sol.Al) AlBIKM£Lr^ft]$n. if 

6hafc«*«©8te*w»*f¥ffl**i,Ti>4aJ. ^ 
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4>SttS©-Cv *©£W«*o.iaK#T£J£«>fc. ft 

0. ft(C0.03%OT<bTSC<!:#S$?£U>. 
[0023 ] <N> Nti£^£$(Clft3tf&C£CC 

S+ftftSISRSIiSflJJUS CATS] **«TSfc«>«:tt 

^ 9 8 N/nrffci±ie#Sfctf>iCtt) 0.0080% 10 
^©Nfc^StfSCiJ&iWC*"). 0.0250 
K4fiilT^3ttTfclfcj^CcJHN#fl»0T*©^ 

SB^ST*"* N^WfiSrO. 0080- 0. 0250% 4 

[0 024] <Ca. ZrRi>'#±«7C^> Ca. Zr&t>'#± 
(REM) Kfflft6«yBM£©^ftlXtt&tt* 

±©WSD#ftSn*. BP^. ca, ZrAO%db9H7cX«. 

tcM<*L(C<t>rt&»4»JS*4fls«**U Mitt© 20 

WS^Ca© *B£ B 0 . 0002% *8& . Zr©t§£ B 0. 01%* 
*Ur*±fg7C*©tS^B0.002 %*S|-C*SifT 

Ef¥fflKJ:5Briao«»*J»e.n-J*. Ca#o.oi% 
Zr#0.10%£. *L-r#±ffljaR*l0.1i(»6**4a* 

■Cflnitt^^t-rSO-C. Ca^ffSBO. 0002- 0. 01%, 
Zr^WfiB0.01~0.l0%. #±$7n*^WftB0.002 - 
o.io%£-S-ft^ftS«!>fc,, 

[0 02 5 ] <Cr, MoRO'B) Cr, Mo&tfBBfSMubfH 30 

2flnjLhoasi03&Jttsns. craw***. fflft&Big» 
£ t > BMo©$Wfi*so . 01% *SS r tc <fc SSf H 

Ci*fC*r. — 2f. Cr©*B£(CB0.60% 

*ifiji.rd*3-&5t{fcjaaaatt©fiT*JB< tfttc. 

?lA£tEitTSffifa£^1\ *fc. Mo©t§£lCB0.40% 40 

T. Cr^WfiB 0.01- 0.60%. Mo^WJtBO. 01-0.40% 

[0 026 ] BBttff(C«*f LrttWWS*** 

c *w«3&ific> js^k b 2 ^apinttdiafca: snw, 

B©as»DK:<J:-3-C-?-n%Ki±-rSct*i-C#S. teE. 
B $Wfi# 0 . 0003% *S9"C BU SEffffi K J: 5 J^S©^ 
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#f#6ft-r. 0.0050%?:®x-C^W3-&€>4^« 
©Stt-ftt£tftt^Tr*<£5Kft*. fl^t. B^ 

WfiBO. 0003— 0.0050% 

[0 02 7] &*5. BWi^nJiBffKCfiATiSBwii 

#ft©&tt£{£T3tf. :/U*illlItt*ffiTTS. fto 
r. *©SW«tto.oo5 X&TtcffiKr«o«>JI< . <t 
•5»*KBo.ooi »«Tfc*rffi»-r5ci*iflgS3 

[ 0 0 2 8 ] B) 

^PflEECCtt-r-SiBfritrB, aSW*jtX57*5l> 
tt#^S*9^©ffl*rC*oTftli>. HK. IMUl 

ccss»-rsfc«)ffljn^iaaB 1 1 o o-c«±<fr^i* 

[ 0 0 2 9 ] £ fc, UMBEBSB. f±±tffi£* J 8 0 0 °C 

ti, AiN©«rW3WSc-5-c«ai«fl!)BiiPNS3Ss»a>f * 

©r+^ftSISIHftSltJWI CATSD 0* 
fc. AiN©tfTffl«cJ: | 3iWAt4iffiT-rs. fit or. MM 
JE££8 0 0 "CW±-C^7-TS C 1 £©&fc#. ff£ L 
< B 8 5 0 •CJ£t±-Ctt±lf 4©*tac>. 
[0 030] miBlK.mk<DtifflV B. #£P»g# 1 0 °C 

/sio fciK as4»9«p{CAiN0*TW**ffljisnri 
sci^-ctfti^cfe, mia^ipaaBi o*c/sJ«±£ 

[ 0 0 3 1 J Bfc, fl03$»am©#BX 0B, 6 0 0 "C* 

r+#&S©@^N#ffi«r£ft<ft9. HAtt©tST 
fciStS. #BXiaK*i3 5 0'Cj;*)fcffi<ftSi 
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